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1. Please provide the structure of the major product(s) for each of the following

reactions, and include stereochemistry where appropriate (30%, 3 % of each).
[A]

1. LIAID,, (CH,CH,),0

/7\ ~CH, 2. H,O+

CH,

[B]

OH
Qi NaOH/H,O
o

1C]
HQ  CH,
@ H,O, H*
HO D

(D]
0
H
OCH, __ © ?O.H_ .
CH,0 H,O/H,0+

O
[E]

e

CH,0

LiCI, DMSO
H,O at 90°C




YFEERZINLFEFRLTHEERAANLERA

Ay ARIEARBHLATE (hFLB T 428)

23X F B (K45): AHIEE (2204)
£ 5 RA-¥_2 7 W [B%%F) #%

[F}

— Tl) NaNH,
\ / S(CH,),CH.CI - ———-
” dimethoxyethane

O
1G]

[
+ CH,CH,SH ———— =

O
[H]
OH-, cold

1]




B i g K% 102 Z2FRALI4 HANE XA

FFArYreaR AR I EMEBEEHNLATE (FFARf24)

XA B (K3E) - A HIALE (2204)
#£_ 5 Bo%_ 3 E  *wAalEEEF) 4%

2. Please propose a step-by-step reaction mechanism for the following reactions
(26%)

[A]
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” CH.O
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© O (8%)

|B] Benzene reacts with sulfur dichloride in the presence of AICl; to give diphenyl
sulfide (C¢Hs-S-CgHs). Please propose a mechanism for this process. (8%)

|C] One mole of the acetyl chloride is added to a liter of triethylamine, resulting in a
vigorous exothermic reaction results. The mixture was analyzed and found to
contain triethylamine, ethyl acetate, and triethylammonium chloride. Please

propose mechanisms for the two exothermic reactions. (10%)

3. For each of the following questions, assume that all measurements are made in

10-cm polarimeter sample container. (6%)

|A] A 10-cm solution of 0.4 g of optically active 2-butanol 1n water displays an
optical rotation of -0.56°. What is its specific rotation? (2%)

[B] The specific rotation of sucrose 1s + 66.4. What would be the observed optical

rotation of such a solution containing 3 g of sucrose? (2%)

[C] A solution of pure (5)-2-bromobutane in ethanol 1s found to have an observed
[@® €] = +57.3. If [a] for (S)-2-bromobutane is 23.1, what is the

D
concentration of the solution? (2%)
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4. Rank each of the following sets of molecules in order of increasing Sny2 reactivity.
(97%)

[A] CH;CH,Cl, CH;CH,], Q-CI
[B] CH3CH;,Br, CH3Br, (CH;),CHBr, CH;CH,CH,Br.
[C] (CH3CH2)2CHCH2BI‘, (CH3)2CHCH2BI‘, CH3CH2CH2CHCH3BI'

5. How could you distinguish between the compounds in each of the following pairs

using UV spectroscopy? (9%)

NN G Y
0 (XY - (T
e S

6. When compound A (CsH;,0) i1s treated with HBr, 1t forms compound B (CsH,;Br).

The 'H NMR spectrum of compound A has one singlet (1), two doublets (3, 6),
and two multiplets (both 1) (number in parentheses are the relative areas of the

signals). The '"H NMR spectrum of compound B has a singlet (6), a triplet (3), and
a quarter (2). Please identify compounds A and B. (8%)

7. Using any necessary inorganic reagents, show how you would convert acetylene
and isobutyl bromide to the following compounds. (6%)
[A] meso-2,7-dimethyl-4,5-octanediol, (CH;),CHCH,CH(OH)CH(OH)CH,CH(CH3),
[B] (+)-2,7-dimethyl-4,5-octanediol
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8. Which diene and which dienophile could be used to prepare each of the following
compounds? (6%)
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